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m^m. 1 1 

[If &9( 2 ] 
3 ] 

[«^4] 

^iif^iOf/J^-^'J y KffiWfcJfctHU UWB#£UEtry h^ofl/M— * 'J y 

[«t*a 5 ] 

MM S E (Minimum Mean Square Error) ?H#£?T9 i t KX «J ^HSEWHg-^ & 
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It 9 fcfBtt<Z>3Ht«So 
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=J9)^m^ 1 XtfalMMM3'B«>7*-f y^Msf 2t:^UBP S K (Binariphase Phase S 
hift Keying) *?Q P S K (Quadrature Phase Shift Keying), 1 6 Q AM (QuadratureAmpl 
itude Modulation)*©****-*^ tKX «9 > MffAO^-^/O H#*4XlF» 



7 Xtra-fllfll-S-B ©tiff 8 £: *L<b HMtiT > r ^ 9 RVT >xtl0t:ft 
[0 0 0 5] 

1 7 i: J: o ■ciS»««^!B*©*i»»l*it £ i: i: i Kfaf 1 8 

„ C*L***Kttfe« 1 9 CItBtJ. 

9(4. ^-^'>Kif 1 4. 1 8 * fciTf <K m««^A© 

**Mfc«l 9t4, H^^tfCV^J:^^ (ML D -.Maximum Like 

lihood Detection) £fr?o 

1] T'f f'J^'f- * • V- • • 1 9 9 9. 1 0 

3 8H. 9£-f\ 1 9 9 9^ (IEEE WCNC 1999, pp. 1038-1042, Sep. 1999.) 

[0 0 0 7] . ^_ 

1 9 "CM L D 1 fi&fc, 1 6 X 1 6 = 2 5 6 t . 

QAMfcfrofcfc-frfctt, «*«H8l«1 9-CMLD*tT9RSC 6 4 X 6 4 = 4 0 9 610 

[0 0 0 8] _ _ 




[0 0 0 4] 
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^ «t -5 & mmm^ * ■* a mmmw * w&t & c t * s w t -r & 0 

[0 0 0 9] 

* &fli -r ^ sub ifes a** «b 3ns $ titc mmm-^r & &m -t & ^mmm -c * ^ -c . 
rift * *jun&m*m^xm&m^&*w*ir&m^tiMW$ t „ wmz titzmmm^ 

[0 0 10] 

if <7 h«^^«it^«-C\ ^^v^^fi-C^^ry b*#Sifc#-el*o 

^Wttliut^-eii <fc 9 K44o 
[0011] 

[0 0 12] 
[0 0 13] 

[i&^*lijfei-&fcie>wftA^>^] 

[0 0 14] 
[0 0 15] 

mm<D^m i ) 

o fisi i o^-7*^y^;m-f-i o 9*a^i-4 

[0 0 16] 

g?p3U 0 2H. f-f 0 1, 7 1 1 8*Xt>t^ 71/- 

A^M-f-l 1 8i:L^otf^y^ 1 0 l^r^PL. Cltt^J; t)#fc^-*^ 

> k«-^ i o 3 i o 4 Kmm-tZo mm 10411, i o 3 k 

a*«F**JH»L, i^iia iJHm^^:^-^^^ Kit 1 0 5 £lft» l 06^ 
'^mi-^o «^l 0 614, a«§tLfc^-^^> K«-tl 0 5K£l&ftK&. iife^f 
Srjfc-TifcKiJ: tiff 1 0 7 ^#4o ^iff 1 0 7 (4. T>-r^l 0 8*?>«» 
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[0 0 171 

mmui i ot±> t<i vtA'm^i o 9. 7v-A»fet i i8^tu 

A«j£>fl-S§-1 1 8 i:l/d 5 o t f^f y ^Vff 1 0 9 4:^1 £*LK X Vntz^-X^ 

y vm^ 1 1 1 £4£M 1 1 2 -^nm-r & 0 smsi? 1 1 2 i±. vm^ 

tt^fclftflU dtU'J: ^#*:&ifc£*i7t^-*^> Kjf^-1 1 3£MllflU 1^4^ 
5^mi-*o MlSIS 114li, i£tfc£*L7^-x^> 1 1 3 KJSfflLSgE»> ^te&fc* 

£j&-r- (}, assns-^i 1 5 ^mm-^ri 1 5 ti. r>x± 1 1 6^<bm?& 

[0 0 18] 

^-1 1 6^<b^#£ft£M^£^Plt-3§-B tn?.£o 
[0 0 19] 

7V--A«j&«-t£j3&;£l$l 1 7&i, "7 V-AfitJ&£^i-1if&> #!)x.f2\ H2<7>7V-A 
|Mi^7l'-Ai^l 1 8 t LTffiil-r^o 
[0 0 2 0] 

i2 3t>«^«l 0 O^T^ft 10 8. 11 e^^^^tL^^pjH-^^^ V- 

fL^^WMS-^BIi^ f-^^^jeofe*0-f-"V^>Wi6J£> / V^2 0 1 , 2 0 3 t. -r*- 
^->V*>2 0 2 . 2 0 4 kZm-t&o l^^tl 0 0W\ H2i:75tiH7V-At 
#<&ggSHg# A ^PM^" B t £ iS U|S|H#^J KSH-ft-f So * * ^ * * ;Wi^<0*: * <£> v V 
tfUV 2 0 1^2 0 314, /^n^v> a-- * 7 - K\ ^T>^t^- 

[0 0 2 1 ] 

H3i:, *«^^O^f^«^>«^^1-o Sftt3 0 0(±, 2o«7>rt3 

oi, 311 x-m^zgim-f&o 

[0 0 2 2] 

&>R8B 3 0 3tt, 7>ft3 0 1 -C^fl 3 0 2 U*^_U 3 0 

2 £JS&&&«^ U Ztiiz£*)ftt:«-X'*> hMs-f-3 0 4 

«R3 0 5 ^jSttJ-TSo 3»*£tfcffi3 0 5I±, ^-^>W3 0 4 tMftU £*Lfc:J: 

[0 0 2 3] 

^HitAOff *;V^tMi5eSB3 0 7 tt, flttetfelfe©'*-*'*:' K#*3 0 6 
i:U 0Ix.WN H2^)-7V-A#fife^i3frtS^Pffi^-AcD-5 L ^^;V«^v>'K>'l'2 0 1 =£r 

■^•M^3 2 lt-^ffi-r^o R*fcfc> &Wte^B<Of-**/l/3ElM£j£fflS3 0 9 {4, ^tttk 
t©^-^A> Fflf 3 0 6 *AAtU WAtf, |2'©7 V-A^^^^ttS^MM-^- 

^B<D^-^^)Vm.Wi^Z 1 0 ^m^r^M.^ 3 2 lldttit^o 
[0 0 2 4] 

mm.U3 1 3f±. T^t-^-3 1 l-C$«UfeS««-^3 1 2&A:£i:U ^§#-^3 1 

g&3 1 5tc^mi-So mi£ffc»3 1 5 5i> ^-^r/Kff 3 14S:MtU CfiizX 
n%tz MfoOkfe <D Vm^3 1 6 5rffi^tSo 

[0 0 2 5] 

gPOTAW^ 3 1 7(4, 3tittk*«)^-^^>K«*3 1 6^A* 

ffiv^T^^^^ib^^L. CtUCi: l? ffcilfff A?)f t iiff 3 1 8 

^iss3 2 1 KMffi-r&o raaifc, ^p«-^Bo^-v^;v^iii^t^3 1 9 it, M&n 
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fBOf^^ltf3 2 0 ^#-f-^Sf|5 3 2 1 ^jHffi-f£o 
[0 0 2 6] 

m^M3 2 1 Mtt©^-^^*>' K##3 0 6. 3 1 6, tilt A^f^r 
^«i^3 0 8, 3 1 8^ flf^B^f-t^^iff 3 1 0> 3 2 0 *A*^L 

v*JW§-!§-3 2 2 . SEP-fS-g-BOf-f v^Mf-i-3 2 3 £»&o «fM»3 2 l^PI 

10 0 2 7] 

1 0 ZfrbmmZfr&^ZT x a ( t) s T>Ti- 1 1 6 i^if?Mif«:Tx b 
(t) iU §f^S3 0 0OS«7>ft3 0 lT'^f^Wff^Rx 1 ( t ) > g 
f7Vrt3 1 lt-§i?tlSff*Rx2 (t) t U £-7 ^x^lBOisilftSgttfc-etL 
Il(t).hl2(t),h2l(t),h22(t) 1"*^, ^sftO 

Mfcl) 



/ \ _ / M1(0 A21(0 VTxa (t)\ 

{Rx2(t) ) ~ \hl2(t) h22(t) ){Txb(t) ) ' " ( 1 } 



[0 0 2 8] 

H6 A, m 6 B H % 102. 1 1 0 "C 1 6 Q A M (Quadrature Amplitudejlodu 

lation) ^fto/c^^iffAi^i«fB ©fc-f-jSIBflLRtf ? h« •> iTC *7Ft_ 
o HI 6 A^ffM^AOW-^&ieg&tffcTy MMOMSTT?*)^ HI 6 B ^Pfe^" B <om 

4 if y (S a 0, Sal, Sa2, S a 3 ) fcfB&U SSl^B© 1 ->>**;V 
^#J0^-C^tL^> 4 If y hi (SbO, Sbl, Sb2, Sb3) fcSB$£"*£o 1r%:t>% 
, (SaO, Sal, Sa2, Sa3), (SbO, Sbl, Sb2, Sb3) li, H 

-rtu (o, o, o, o) (1, i> 1, 1) ©i6i»©i*fc4o 

[0 0 2 9] 

0 6 A, H6 B<D±7lZ&mi8^A, MtB^16QAM©ti, #m£*vC$iI 
S*Lfc 1 6 X 1 6 = 2 5 6MfWftt^uJ:i:44o £02 5 6 

3 0 8 t , ^PM-^B^f-^^^^ltt'IS-^3 1 0 bfrbn&Z. i^T-^&o ^?>1b 
[0 0 3 0] 

H 7 <Z>JIj&tt 2 5 6 jSO*3fe«-?-J**^i-o * Jt^F-t 7 0 1li, Hi 3 <Dm.ffi&8t'<- * 

KflTS-3 0 6 <vms§-&*7Fi-o Z<7)t%, 2 5 6&©«5£fl-*/*fcfltttf*ife^^-* 
>*> K^Ofll-^^C 7 0 1 fco#-i|-/Stffi(i**«6, i^»/J>$v>f^tl.iM^ 

#-t7 0 2t±. (SaO, Sal, Sa2, Sa3, SbO, Sbl, Sb2, Sb3) 
(0, 0, 0, 0, 0, 0, 0, 0) Oi5HIW*5, H7 0»#x Sfi^i7 0 1 
ti2 5 6 7 7 0 2 t T~03g?it^ft ^£ V^-C, 

iLt (o, o, o, o, o, o, o, o) tHJiWli, 

[0 0 3 1] 

fif? (M^^tt^v^-^) fca*-c#&f!]/&**;&&o — (l) 55<z>g|# 

^oatfyBai**^*, «ttfe-r*^rtfeK*v>T»±, n^afiiu^^^^ 

tfciE# 2004-3115805 
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[0033] _ 

J»5 0 7(4. MfA©f^;Vtiif3 0 8. 3 1 8. ^W^BO^** 
;VM«"^3 1 0. 3 2 0. Mit«^-^^*> K«*3 0 6. 3 1 6 £ t L. ( 

i) ^©$tfr#l*#*fT?tfc-e. ifit^Txa (t) . Txb (t) 

So o 7(4. iOi^aT#^SIfltA©«^-^^>Kft5 0 8 

h#!)5e£l$5 1 2 ^mffii-&o 
J2 ^llf|5 5 0 7 t. UK*? MU£I5 5 0 9. 5 1 2 (4. 
^-T^o ^is^M^^-eii. #»5 0 7t? (1) ^<7)^T^J^#*trd^^ov> 

h#lJ5fe«5 0 9. 5 1 2«Co^r»^o 9*^" 09t 

gfcfrfcTy >«7eSB5 1 2(4. «.««*o«-s-*»*ft*«»t"cm*©iM^*ti^^^ " 

-Ctiggp'fi-^AICOV* TO^lfy h*ISSW5 0 9^pv>tPtJo HI 8 A(4. 
16QAMW16iOff^ Og«OKt*7Pt-CV^. 
J;^;, ^11 f A<0 1 ->>#;Vtt^tS 4 If y h (SaO, Sal, Sa2, Sa3 
) (4. ttfjftttiCiot (0, 0, 0, 0) *b (1, 1, 1. 1) ©v*-f*L*«5** 

[0 0 3 7] 

flWfrtfy b«5fe«5 0 914, «i*AO^-^^>' K«-* 5 0 8 * A* t U K 
p«*A«D*fe'<-*><>K#*5 0 8^. iSB^t^l^ttt^mS a 
0=1. Mc2 MLTV^^S a 0 = 0. «3 l«LTV^^S a 2 = 1. 
it 4 |:ffftfCV^«^S a 2 = 0. l«5i:S4Ltv^:i^S a3 = U^U J 
©«***»l**A©ife£**Lfc»«*tf* Hf»5 1 OiUWSo ^^iS? 
$5 1 2(4. ^HitB©i^-^^>Kff5 1 l*A*fcU JiifcfcF*Z>lMfc* 

l n 0 3 8 ] 

— -C. i vfy h*^-rs|glftSrH8BOJ:-5tC5Eie>Jta*tt> SaO. Sbl. s 
a 2 S a 3<DnH8B©i^€»fcl Hi»9 3 *v hi:Jfc«U JELv^pTfg 

[0 0 3 9] 

^£ ^ 5 14.51 6©ttf^KOV»TRIBt5. 5 1 4(4. 

*M*AOlF-^*^*tt*3g«*3 1 8. flifB©ft^;v«^f3 2 0. 
*««*A©efcjaSitfc«^e?r h«#5 1 0. htjjj 

5 1 3zxt)t-tz>o z^m^mmz?ffr%^m&Ki*, «witAof^^» 

«3fe#*3 1 8. tHftfB©f^^^liSit3 2 0^<b. @7©i^ 2 5 6 

fcBfE# 2004-3115805 



#M 2004-290441 



6/ 



Ttui£0 4 ? ie^fo©^M (ff-2fcfyM 8\£vY (2 5 6 

^CO-B-^jfit) <)H8-2 = 6lfyh (64 m<0fe-%r&) °> k * * ° 

[0 0 4 0] 

#9;U4\ £»M-A«>ft5fe3*L;fc*«*tf y MMR5 10iUSaO=l 
MtB<!)ft3feSn.fc*fl'e» hM513tUSbO = 0 «-»jftW*«5 
1 4i:A*?tL/:^J:t^o "T&k, «*jftCB0»*» 5 1 4 14, 2 5 6fflOg-^,£ (17 
) <0?*>, S a 0 = 1 rt*oS b = 0O«I|fc<b£vvfg#;5£fe'lJg§H-ao ^aCiOH 
6 4 1@ fll^HUMff 5 1 4J4. £0 6 41H^M^Wtfif#«:BlJ« 

t<7)ff,M5 1 5 fcLTffi£1-*o «*JiSC«li**5 1 6f4. tifefAWft^^ 
0 8, ^P^B<^^-v^;l/^«l«-^3 1 0. mmm^A^Vkfc^jxfzUfr^v 
Hf#5 1 0. ^fl-H-f-B^fcJeStLfcSB^tf y Hf#5 1 3*X*fcU Ji&klMo 

ttft^ffv^ wiMmo<f§-f-,£ifi&5 1 7 tttj^-r^>o 

[0 0 4 1 ] 

*K«ttfe*5 1 8 14. jtffift^O^-^^f K#*3 0 6 , 3 1 6. j?lM#:?Ms-S§-*i« 
#5 15, 5 17 ^Atltt-S. -et-C, BU*fc©«-*J&flM*5 1 BXOflJtft^^- 

t3H **<rf-s- 7 o i «) , nm&omJt&mm 5 1 5 & w*- 6 4 

vm-*e>m-%& 7 0 1 fco-f§-t,£!E8lfc*«>So otO, ^7 YVv? 
CtL=gr^7^f-> l-'j7ni:MWo tJgttfP5 1 8(4, WU^O 

5 1 TRrFMftftO^-^'O Kfll#3 0 6/^<b, 6 4 jSO^ttfc-* 
mk&c>'<-X'*> K**0«^jftC 7 0 1 fc<0«#jSCffi*«:*<>*o 19. 

[0 0 4 2] 

LT, *fie«tStSI55 1 8 {4. 7*7 y** Y 'J '^Xt/7>f> h U ? * Y*J*§v>-C 

iifBWf-f^^^if 3 2 3 t LXmtsir^o m&K, El 4 OWC «B5 
1 8# ? , «Wff A, tli^BOf-f y^^if 3 2 2, 3 2 3 Sr^HtLT (^Jic) 
m^LTv^^, ^Pffi^-A. ^ilfB^f^y^^if^Stot Oftfllfc) — *ttO 

[0 0 4 3] 

3/ > sJOU IMS ^ 7 FOHOtf^s' hSrfljgi-**^^^ HMW«B 5 5 0 
, #8£$*LfcfflW3-lfy h*fflv^T«*«-9-jft*IIO*-r*#-9-^l!ajfc«5 14, 5 16k. 

if^ v*;W§-^3 2 2, 3 2 3 S:»**ft^«55 1 8 t SrfStf* 4 9 K Lfc£ i: C 4 

, jfctttt* * 4 ®B&£Mren «9 we tisi-t l# * &m mm 300* § 
* 0 t«MS5 1 8T-f±, mm2thtzmmm-s§r&*m^&<Dx^ 

[0 0 4 4] 

(i) h^jE^O-ftfeO^^ 
±^L7t«05^S-ef4, «&53*ey hf«Jfe«R5 0 9. 5 1 2 E4oT 1 Vfy M*oify 
hSHefcfr 9 ifc-C, «-§-jSBll««5 5 14,51 6 TVttl-eflft- 2 tf? >©«*Wlf^»[ 
oWU^^^rd^^^^Tffc^LTto uCtli, «*Vfy b*J^5 0 9. 5 1 2 t:io 
T2f^fotf^ flJ^^tf 5 - k T% fi-f-j&flOlfttt 5 14. 516 4 e 

[0 0 4 5] 

ffifE# 2004-3115805 
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Ml OA. B10BK, B7O^HI««5 0 9, 5 i£k5 T*-^^f 

Si^TSSS 5 0 9 OH* K ov>T»W1-*. ■ 1 0 Att, 1 6 Q AM«16iJ 

l^V^«W4 1f7> (SaO, Sal, Sa2, Sa3) l±, «*jS«k-J: 
ot (0, 0.'"o, 0) *fe (1. 1. 1. 1) ©v>f*i*<Dt*i*. 

Si S a 0 = 0. Sa2 = UftJ£U f*2l^«tm, S a 1 = 1, a = 

* Sa0=l, Sa3 = l. ««7Cff«t*W, Sa0 = 0. Sa2 = 0. «*8 
^kat-a-AiSr^ Sal = l Sa2 = 0> Il9^«t^i^ Sa0 = l, Sa2 

^^SIstolLTm^IfS^^- b*«5 12tt, *««*BOjtt^ 
i?T% 4 2** b*ft5SE«***Bl 0BOi^ft»fcl*> SaO, Sb K 

) ^8-4 = 4lf*> (16fl«t«A) »**^"*- 

wields*. 6 ^^^? w ?i ? S252??SS?l!^ 

h x. 4 t . SIS & Ktt:Wo 
[0 0 4 9] 

V T^fc LTO F DM(0rthogonal Frequency Division Multiplexing):^*/^ 

■ nl°«mow*»t. *«wi i o o» : *■« i 1 02^^ 

«*1 1 0lU*t*k#^ Xflfftl 1 nt^^mi 1 1 l£A*1-*o 
J™ 1 102 1 1 1 2i±. f'fv^^l 101, 111K71/- 

\ 1 1 «Su K*#l 1 0 3 . 1 1 1 3 *v 

ili 0 4 itTTf*. ^-^^k^i 103, 11 13*->'JT^ 

5tl«U i^V^S^WV^l 10 5,11 15»-^» (i 
d f t ML 1 0 6 . 1116 fcatBf*. «7 - U 110 6 11 l6tt ; H 

ffiiE# 2004-3115805 



#M 2004-290441 



8/ 



ij 3-%Z&&<Dm-% 110 7, 1117 fci&i&IB 1108, 1118 CMtio 1 

108, 1 1 1 8t±, -tm, «7-n«otfi 107, ill nzmmm 
fli^iiftir**^^^^* ^ mmm^i 109, 1119 £#&o awa^i 1 

0 9, 1 1 1 9(4, 7>rt 1110, 112 0 LTffi^^tLSo 

[0 0 5 2] ^ ^. 

ZtLKX #T>x±l 110, 112 0tf><bi4, ^^im OFDMfett*i« 

wffi-^-i i o 9 mmm^A) tvmte-zi 1 1 9 (^ahi-s-b) **$2Mbs*l*o 

ii^t-AflUft-S-f-^Wi 1 2 1(4, 7 v-A#^<Ditm^7 v-A$tj&4g-5§-i 

1 2 2 t U-Cffl^Jl->?»o 7WAiMt HI 2 A, E91 2BK^to H 1 2 A, HI 1 
2B(4, 7l/-A*«*WH-ffl*»*T«lxfc«»©t?**o_Hl 2 Att3UH#-3-A0 7 
V-AM^^L, Ull 2B«I#fB©7V-AW?:^to -fllfc U^^'^ T 1 

^cot-r^o 4»««^U^d? hv^>l 2 0 114, MTWTf- 

^iJ^fi-e^L^ 1 2 0 2 ttf- 9 i/>#Jl'i7fi'to 
[0 0 5 4] 

il3t:, §«St»W^to »f3 0 0li, 2oO7>rtl30h 13 
1 1 TMS-t£S:fi1~£o 
[0 0 5 5] 

atHSBl 3 0 3 (4, T>t1- 1 3 0 1 T?S4t LfcSMMt-* 1 3 0 2 £A7l£ U 

Vi 3 o 2 izmt&mt&Kztni^ r««*i 3 o 4 *7-u 

ige&« (a f t) 1305 tiait^o 7-yx«i 3 0 5(4, k«# 

1 3 0 4t7-'Ji*ftU £*L£.fc t)||f;7-'JxM©if 1 3 0 6 ^mtJ-t-^>o 
[0056] . _ . . 

tiifA«ft^«rai 3 0 7(4, 7-'Jx«*ftOfl*l 3 0 6 fcATli: 
L HI 1 2A^»A^^ny h ~>>**;H 2 0 1 £fflv*T, flifAOf^^ 

f ! 3 0 8 (^t'J7 1 *»fe#*y 7 5 0-€-iL-€ r *LOitJ£fl|-*"CfllJRSii'"C^*) 
i"4o WfB^fH«£Hil 3 0 9 (4, 7-'Jx«Mt»**l 3 

0 6£A7J*:U 0 1 2B(5iilf B^a-; hS/Vtf/H 2 0 1 *rffiv>t\ 
fBfi)f^Mi**t'J7lW^t'J75tt, -e-tL-?^i6, geW-fe-^B 

3 1 0 t 'J 7 1 ^ ^ t 'J 7 5 ^^tlftLOi^if at 

IW (C , & 1 3 1 3 fi, 7'/ftl3 11 X*&m Vtz^mm^r 1 3 1 2 £ A# L 

, &mm^l 3 1 2i:«*»«lft4^S:*U aciD^-^^'fifl 3 1 4 
*7-'J*«ft* (d f t) 13 1 5K&m?2>o 7-'Ji**»l 3 1 5 (4, 
> K«*l 3 1 4*7-V-*-«U -*LK£ >)||/:7-';i^Wf 1 3 1 6 ££B 

^pil-AO^^^^M^l 3 1 7(4, 7-'JiSaMI©«fl 3 1 6£A7Jt 
L Ull 2AOT«fA^n7 2 0 1 &fflv>T, ^iifA<7)f^^ 

#13 18 (**yTl*fe**y7 5©*^*L©*£fc*^***^ v **> 
-rs„ H**^ flfifBOf^««SS5 1 3 1 9(4, 7-'Jx»Wl 3 
1 6^A7Ji:L, HI 2BO»fB^n^ h->ysjOH 2 0 1 £JEv>T, «fe 

tBof+^^tt*^*y7i^^^V75it, -eti-rtL^, ^iifB©ft 

*/HEtt«#»l 3 2 0 t 'J 7 1 * ^ 'J 7 5 Of *Lf *LOjt^*t«ft$tLT 
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[0 0 5 9] 

3 2 lf±, 3 0 6, 13 16. ^IfifAOft 

* ^MMt-^sM 3 0 8, i3i8> mmm^rB<D^-^^)^W}mwi 310, 132 

ffA^f-f *?*>Mf-*l 3 2 2. ^lifB«f>( ^^^fif 1 3 2 3 &#&o 
[0 0 6 0] 

-fa^SSBl 3 2 1 ii, @4^Lf;«fW3 2 1 i: ra»<*>«*Jfc t -ftilf i v> 0 "t" 

ft^ti 3 o szxtiv. mmm^-B<D^^^)^W}m^3 1 o hzixz-x^mm^w?- 

^*;V«ff5e^l 3 1 0£A#L, mJu%Llk<0^-^^y F##3 0 6 Kftx-T?- V 
x^M©ff 1 3 0 6 ^A^L> ^mm^rA<D^^^)^miS^-3 1 8 frC-ftx-T^PHs 
^A(0^-^^)V^.mm^Ml 3 1 8£A*U ^P#^-B^^^^;VM^3 2 0 fctt 
xr^M-fg-^B^^^^^Ulli^l 3 2 0 £A£U lSW^-^^^Fft3 
1 6^ft^-C7-U^mmo«-tl 3 1 6 iv^ 0 
[0 0 6 1] 

0lx:«\ 53«5 0 7 ti, tilt A«ft^HIKi5 0 1 , 5 0 4, ^UHsS^r 
B<7)^^^^iil«^5 0 2 , 5 0 5, 7-yxtM«ff 5 0 3, 5 0 6 £A2ji 
L. (1) jSK^o'wt*^ 'J7rti:WI*^iL, HI 2 A. HI 2Btf)JS« 
-B#^tt^^tt>g»-7^-A#^^L7t^oT, ^-ff^-AWfil^-^^^> Kfll-9" 5 0 8 
, ^H-ff-^-BOli^-^^^^ Kfflf5 1 1 *mt}-f&o 
[0 0 6 2] 

-eUT. SB^tr y h#lJ^IH5 5 0 9. 5 1 2 li, ^t'JTrti:, iJtfcRIW-fffl't:?' 
Y*miE-tZ>o * fc«*jftCW** 5 14.51 6Wtk ^r^U TrtiC, _ti£fc|5J 

l), OFDMffl^-eafS^Wi^A, BOf-f v * 1 3 2 2 , 1 3 2 3 

[0 0 6 3] ^ 

[0 0 6 4] 

2 ) 

[0 0 6 5] 

mmmwt^m^w^wmmmt, fcra»-e*s 0 

2b & o 

[0 0 6 6] 

HIl 4 AtC. ^HftCflOilif^^itOT^^to ttzmi 4BP, * 
, 1 1 0, HI KDMmUl 102, 1112KioT, HI 4AOiHf^"^ 

ztzw*v>%ftvv vmiEMs 09, 512 kx^x^ hi 4 B©<t^^i 

[0 0 6 7] 

HI 4AC/^ti^K, **Jfe<0^S8OgEPffiti, mZ4&*l±v hfcU 1 * * 
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[0 0 6 8] 

e: i »? , «#jsc 4 M^^ntv^^ y h rtt?*a t ft * 2 e y > 

[0 0 6 9] 

Ml OM^4^-e*il^2 K Sa0 = l> Sa2 = l£tl$ 

it 2 4 2 tf y h , SaO = 0, Sa2=l > Ltfttt 

I021f9b < Sa0 = 0, Sa2 = 0t»^f bfcLTftgtio i^S^-^ 
y Kffi^, «J*4 fc^ft-Ta^fctt. ««4<D^4^1?*I0 2 tff K SaO 
= 1, Sa2 = 0t»^5'htU^t4o 
[0 0 7 0] 

tiff B HOV^TlWj^O^iffi'Srtf ^ o 
[0 0 7 1] 

HI 4 5 14, 516li, «5eIB$ 509, 5 1 2i:^« 

[0 0 7 2] 

L-c^ife^s^itLt^ liif i oo, iio ongmui 02, 1 1 o, 

110 2, 1112 fc*5v*T\ I Q¥I±-e, »if M:^ffl§tL, ^o>fg^- 

&«^Ett*fflv^-c, e-^ e>^-r&<£? £fe 

*5> o 

[0 0 7 3] 

<1-a J: 7 KLfcd fcfc-fc ^ $£flT*:*:*:&*taHB W>m# JfctfVh £ < & £ o £ *Lfc «fc ») 
[0 0 7 4] 

[0 0 7 5] 

WLtf, 3£iPI«-^AO«-?-jSIB*«rBll 4 A tf> * ? U ftPflr*B©{g 

-§-«irlB1tfcgI8 AOiomo ^LT$#HI-ei±, B4©agrW«-tAOfciC)0«^tr^ 
hSs£«B5 0 9 i:J:ot2f7 h fcftfeU fcflSHB^BOfcaoflSa^y h#05fe«5 1 2 
(;ioTlt*7h fcflwei-* -fc-e, «■ 3 e y h Srftjfe-f S o * L-r«#^W«« 5 14 
, 5 1 6T'{±, ^(Dfcfc-Ztltz 3 tfy b^e? hfi^l^T 2 5 6 
£3 2jiSCO«-^jftK:lii«"r*o 
[0 0 7 6] 
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Ofg-^SJi. UfrVy b *^3feL^V»J:-9 K, H 1 4 AO i ^ CKt**LTV»i tOfct 
4 0 Bl 5 0«S^-tTy h*l5fe»5 0 9 11, HI 4BWfl£I$i;i^T«fA0 2 
*fy Y*Wfrmfe-rz>o «-»jftWj*«5 14, 5 16li, 2 Iff b £J8v>T. 

2 5 6jft©«aifll*jftC*6 4jftO«»fl|-S-jSCKfill*i-*o 5 18li, 6 4 

[0 0 7 7] 

mt. -*o^iff^ ^oseai^J: •? y h«a^#^*#-t^iB«t $ 

[0 0 7 8] 

mm<Dj&m 3 > 

*?%n<vW&2 t|W|#-e*^o 
[0 0 7 9] 

H 1 6 C, I -Q¥®K#tf & 6 4 QAMOff Mf ^^to #ISifcO3&8B<0£4tS& 
Ili, H4WtT5'>flSW5 0 9, 5 1 1 K ±oT, ^tifil, 6 tT y h *<7) ? 

Rrtltt^fiv* SrgltJgi-S <t 5 4ittfl"«S:troTl try b SrftS-f *o -t 

LT-Jt-f-jSllMSB 514. 5 1 6(:ioT6 4X6 4 = 4 0 9 6 &©#SHMB-3-jft*»?> 2 fcT 
y h^i^tll«t&it^ ^WFMMB-^jftC 4: 1 0 2 4 j*KlW»i-»o :fcKtfti&« 5 1 
Bit, 1 0 2 4jfto4MR»#-^JftfcS#Jftfc«>-= I --^y * KE*«r#**t 

£*fr "9 o 

[0 0 8 0] 

SfcS«£1IK:*SV>l\ flHfrtTy b«£«5 0 9, 5 1 1 Cio-C2ir? bfcft^l"* 

5 6j£KBI«"T?£&o Sfc3 *Ty h^fefS iHf ^i^V\ ^*L-e^3 tfy b 
? b *ft5fe-T* , <R*MI*jfiC»*r 6 4 * fc 4 If y b Srftfe-f 

&«*4MM*ffv», ^tL-ett4 try b og&^tr y b *ife3c-r* fc, teflHt-§-&Sc£ 
i e&izmm-ezzo zox^KUfre? yw&&5 0 9, 5 1 l-C'&je-tatf y b3&£ 

fc#-elSJ:^4S. fcrtfU fflWfrfcTy b*0J6»5 0 9, 51 
[0 0 8 1] 

[0 0 8 2] 

Aflcfl«jfct±, {B^jUL 16j*t*l-t7htU 1 * y b 1*1^ 1 6 ^Of f ^raoiiili/b 
$v>t& ? . -by HWOffi«lt^:§ < -?%>^m®M (vyev^) Srfrdo ifcggPSBtt, 1 
-fey bF<3£>l 6 j&<0«#j&raffi*Sr^L<i-*i:#^ #-by FFI«^L<t^o 
3EW««\ COio^L-C, 1Ri«**l*»?,»4JfeiaKflSm«-«!lt?^*J:dHfl|-?-ja*ffi 

[0 0 8 3] 
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[0 0 8 4] 

itiH-b?> BOt/ha- * 'J y KJB1i**S < & «£ •? y tf > 40 M 

[0 0 8 5] 

•MfcWKfc^ m-^-M 4 1 -fe y Y t U l-tyhft04 £o#-5§-£Htf>S£iltf±/.h$ 

- i 6 iclBr^WT** £ 7 mg#££IB1t1-*o 
[0 0 8 6] 

C tUr J: 0 N $«ffi9T?l±. 1 6 £ *Ltv> 4t7l« fit?** fc & & 4 Vf y 

-fry >HO«-^j£ffi«itt*§v>0-e. SAN****?©*? h («*1~1 6) K^Sfti* 
Sr#J,^ofi<j?i^J5e-e§^0-e, 4 try hoffi^Sc*^a*»ofl<j?t^trd ^^^^ 

& o 

[0 0 8 7] 

*< LT^HJSO^^ itUZ, Jrtirtimts:* 6 4«P<fg-5§-£1£8c<Z>T 

mm-fZfc&tz-oT, 6 4 -by hrto^©t^a 

y y KKttJ: Ht^ not**- * U y v$m*iz% <1r&x 3 ) y tf 

>*0 J&Sfcfi^ J: 7 KLfcifctcJ: *K S«1H!l^#a*ofi<H*fc*R$3'try ^USeMSS. 

[0 0 8 8] 

b om-^&wm * m c tc-r * k pi & r , ^mt^- a t ^nis-^ b o«-§-&bb* * * & 

[0 0 8 9] 

^^Tab-s>^ zzx-n-mt Lxmmmx-m i 4 A^~7FLfcl§-^ 
[0 0 9 0] 

ni kowiS«fl*Kn— ^^'hfbT^-riii 1 9 k. *njfeoM^>^iM^e«#^* 

^1"o SMBItlt 1 9 0 0 i±. flWfcSP 1 9 0 2 (C&fir?* -f V^J^m^r 19 0 1 

o ^^bSS 1 9 0 2 «\ 3Mf f-f V9*mir 19 0 1 t»*&*«F^-fh**'t£ «5 

102, iio izmm-f&o 

[0 0 9 1 ] 

3tf8»1t<0^fW&JS*i> H!3 Ofc^-efc&o *ISifetf>J&fl8-eWU i3©ffMI353 
[0 0 9 2] 

^nis^^^«^sfi5 2 oooit Wimfcm.fftM-U2 o o i **ri-* 0 wnfeWR 
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i«2ooni, mimom^&m&s 15, 517, mmsaHO'*-*** wso 

3, 5 0 6 U3tJtU £*lf>*ffiv»Tftfl^ifl*2 0 0 2 tft, itt*rfl^«2 0 0 
3lc^mi-^o «5eSP2 0 0 3 !^ 2 0 0 2 *4^4^:^7^^^^ 

f 2004 ^#So 
[0 0 9 3] 

CO«fc*WS£tet|-#*&2 0 0 lRO r *l3fe«2 0 0 3 O&SfcWTT, El 2 1 fcfflv^TtftzE 
[0 0 9 4]- 

[0 0 9 5] 

i-*fc |2 0O«*«!l*2 0 0 0 lC^3V>-Cli, h*l£*B5 0 9 #\ [1114 

SeL tit^fl-Vfy M»*5 1 OiUHJMSo h«^5 1 2*« 

, HI 4BWM^£IE«K£tfS^##JK*-^ fiifBWSbO, S b 2 <D 2 
yhfcfcSeU £ilt**eyHlf5 13iUll}*t4. 

##J^1««5 1 4 14. SBfl-fcT? h«»5 0 9, 5 1 2frh<Oi\£v b^ffiilSrffiV* 
T 16X16 = 256 j*Ofll#jflC*»fe 1 6 *<^f§ £*L*W*Mfc«H&-S"A« 
#5 1 5 LT*¥U£tefflh#»2 0 0 1 H»ffi-T*o Bfilfc. «^^9I*»5 1 6 , 1 
6jft©#*jfitflMt*W««©«jftflM»5 1 7 k L-C»fljg*tW»2 0 0 1 

o 

[0 0 9 7] 

£S a 0 = 0, S a 2 = 0, tofrXv h*l5£S5 5 1 2 "Cftjfe* *LfcfclMr»B y 
h & S b = 0, Sb2 = 0 fct^o 
[0 0 9 8] 

£<?>t S*«5&WH"#«2 0 0 1 Ht, W*lfc«3«-9-&fll*5 1 5 tMf t^^-^^* 
^ Kfl-^-3 1 6 £fflv>T, HI 2 1 (DlXn^ftio 
[0 0 9 9] 
(Z. x7 '/S T 1 ) 

ttt&fc, BU««0«^fll»5 15^)1 6 i@0«^£«&ifc&<^ 

y KjEgt^£{iT2m*^**o -i-e> a-^'JyKH0 2*t, D (S 
a0, Sa2, SbO, Sb2, Sal, Sa3, Sbl, Sb3) ivO«R-e«Rt 
So :«fltli, Sa0 = 0, Sa2 = 0, Sb = 0, Sb2 = 0W, D ( 

0, 0, 0, 0, Sal, Sa3, Sbl, Sb3) C^tSal, Sa3, Sbl, 
Sb 3^0 ttzli 1<D1 GmoU&^t&Z- tiZ%2>o 
[0 10 0] 

D (0, 0, 0, 0, Sal, Sa3, Sbl, Sb3) 0 16iOi*6t* 

[0 10 1] 

t y "/S T 3 ) 

fcfcfc, **Ka-*»J ? Kffilt© 2 1 6ffl*>flre-AJ&WV©2 4 OiBOfr^ 

j5^4'J^»2t©l*, ^TDmaxtt^o COtfmi. D (0, 0, 0 
'"l, 0, 0, 0, 0) *<bD (1, 1, 1, 1, 1. 1. 1. D irCDma 

oflofl^ft* -coiL-^y * Kffitttt, i efloiW^-^'J * K3ggto2fNto 

ffi^-ltCDmaxC^t*. £tLK±9. 1 6A©i*A*a-^ij7 Ki»«2* 
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(7-9 m; *tfe*U3£ffi«-^2 o o 2 atasM^o 

[0 10 3] 

aj*fB 2 0 0 3 H\ **l3e«fl|-8- 2 0 0 2 fc U ^7 h U ? 

> * 7*4 v*;Ws-^2 0 0 4 ^Hi^i-^o 

[0 10 4] 

>©i^ izm-WtekmU 2 0 0 0Ci titf, BU«3 tLfc4HR»»*jS * 

#fl 5E« * # & «t 3 K t C i i9 , £T ov>T ^tfl^t £ «A Cft * 

[0 10 5] 

El 2 0 kO»JS»^ra-«F**#LT^-riH2 2 ^mm<o^m<om^nmu^ 
60«^^-To «^M2 2 0 0 tt, E*#*t#«CWiWP2 2 0 1 
[0 10 6] 

m*#^#^ft»2 2 0 1 ti> JEPfl|^-AOf-^^^SElfcW3 0 8. 3 1 8, 
i^B«5f t^;VWf 3 1 0, 3 2 0 'frX't) t L. /?'/^ h'J^IC*it4« 

W#«fc****kJ:v>o *#»tCI±, m*ft»ttHM82 2 0 1 14, » "Soft-decision 
decoder employing eigenvalueof channel matrix in MIM0 systems" IEEE PIMRC2003, 
pp 1703-1707, Sep. 2003. fc*3*LTV>4 J: d fc, ( 1 ) ^tr?!) 

t*Lfc£*ft*tfM&#-S-2 2 0 2 k LXmj3-$-tll£Z^o 

[0 10 7] 

ifc«^«t*^2 ooui, wmfeom-z&mms 15. 517. im^^-^^* 

^K«-9-3 0 6. 3 1 6, 2 2 0 2 k U **fc-/7>f> h U 

y ^ *)**l5fe«flr-^2 0 0 2 £^#>&o 

i ^ ^L-^-^SSB 2 2 0 0 KiSV^Tte. /7>f^ b'J'^KlWMtSf 

taps-*-* So t©ni©fi^^^-c^tT?*So 

[0 111] 
[0 1 1 2] 
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1910 2, 11 OA*, HI 4 AfcTF+J: SrSUBLfcl 6ffi«^-«W* 

[0 113] 

12 3C, **JfeO^S8^-§-fb«0»«*^"to H2 3©fff<b«5 2 3 0 

0 li, HI 9 <Dft-%r1tM 1 9 0 2 Ufflv»t,*i5 0 
[0 114] 

2 3 0 0li, ( S a 0 , S a 2 ) 2302, (Sal, Sa3, Sb 

1, S b 3) m^ritU2 3 0 4, (SbO, Sb2) f^ft»2 3 0 6S:*n 8 
itU2 3 0 2, 2 3 0 4, 2 3 0 6lt f-f 5>*/MR*l 9 0 1 *A#U -?-tL-rtt#^ 

[0 115] 

1" (SaO, S a 2) #-SHfc*B 2 3 0 2 ti, f-f v^WS^l 9 0 1 K&Ztl 

Se^SaO, S a 2 fcflF-f-ftU c: O tr b S a 0 , S a 2 ©fl^ftfllft 2 3 0 3 * 
mj3l-2> 0 (Sal, Sa3, Sbl, Sb3) f«2 3 0 4ii, f^/^^if 1 
9 0 1 K&HtiZ IfyhSal, S a 3 , Sbl, Sb3 fcflF-^fllU h S a 1 

, Sa3, Sbl, Sb3O^kii2 3 0 55-aiMS o (SbO, Sb2) f^t 
3 0 6lt f r^^^fif 1 9 0 1 Ctl Wt*7 f S b 0, S b 2 SrflF-^bU S 
bO, S b 2©#4Hb«»2 3 0 7 *m2!-f 3o 
[0116] 

*) , as^^ ? h M-fa-em 0 mJE&^&mzff a*? § * ± -5 k & * o-cjf an?* a 0 

[0 117] 

(SaO, Sal, Sa2, Sa3) m^QH&U 2 3 0 8 J±, SaO, Sa2 Off-^ft 
1f^2 3 0 3 i:, Sal, Sa3, Sbl, S b 3 ©flHHfcfll ft2 3 0 5 t ZXt> t U 
SaO, Sal, Sa2, Sa3^ffifMU Ztl*G*ib1k<D74 V 9 1 0 

i £ L-rm^-r^o 

[0 118] 

|WPBH~, (SbO, Sbl, Sb2, Sb3) 2310 {i, Sal, Sa3 

, Sbl, S b 3 (Oft^itm ft 2 3 0 5 i , SbO, Sb2 (Dft^itm ft 2 3 0 7 fc £ A 
ttU SbO, Sbl, Sb2, Sb3©ffMU i *i*1ft J ilrVtjfe<07 >( V 9 ;v 
fit 10 9i L-CtB^J-T^o 
[0 119] 

ifOfti&Wii, H3^£:i3«?T»&&o Sftt3 0 0©fl*»I*3 2 1 <9«J&t±, 
H4«)i:in*i. ^HJftO^-Ctt. «-t^S9 3 2 >*iJ5e§&5 0 9 $: 

124 A<D£ 9 KfllJSU W^-lfy >*II5e95 12*12 4 B©i 7 KflMSU *BEtftft 
1 8*124C«J:o KMf&irZo 
[0 12 0] 

I24AO (SaO, Sa2) flHHfc*B2 4 0 2 fi, ^fUS-f-AOffijfe^-X^^ K-g 
-5|-5 0 8 U ZtiZ&^-fZZtX-m^ y h S a 0, Sa2^#> CitL^^p 

«-^A<oftjfe$tLfe««-ey ns«5 1 o t LTm^i-^»o 

[0 12 1] 

124 BO (SbO, Sb2) &*3rim2 4 0 5 fi, ^fHg-^B (Dii^-*^ K<© 
f 51 l*A*iU i it^f f t ^> - t X'tf t* 7 h S b 0 , S b 2 £#, tftSrSKfi 

[0 12 2] 
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»fl-tr^ ^iel<«^t£*t^<&£iis<t§;£?>t% 

jJS^rf Vs a 0, S a 2) 2 3 0 2 Xtf ( S b 0 , S b 2) 

BCioT, (Sal, Sa3, Sbl, S b 3 ) «HHfc« 2 3 0 5 J: Q 5 

Sa2 SbO, Sb2*«9*l<**-CS*Tai6tt*-«fcW<^**^ ,c - »°*= 

ttz* 1 6ko#tt£PO«*£K*kLTtt. 1 6QAMJ:*) <i>. HI 1 4 A. HI 1 4 

HI 4 A, HI 4B«> (S a 0, S a 2) > (S b 0, 

Sb2) kHJfe-C***:*^ IBJUKlROfrjE^jW^TS**^^**. H*fc, *J 
16^«PC#UK0WjE« : *«:*Ai-*«*«Wl : ^ 6 4ift# 

MSWii^iJo i^t:^ ±^«i»lftt% 6 4QAMi 
SA-f"^ £ o-cai LTV** o 

B24C©\sal, Sa3, Sbl, S b 3 ) 2 4 1 1 tt. fHMfc©»A 

fl|*5 1 5. 5 17,Mt<OW>K^3 1 6, 3 0 6 U*iL«»i? 
^ i:$fi^-^^> Kit ^ ^ Kffi«i© 2 -rw** 

'H-tACD^'fiT^ v^;v^3 2 2^.TOPffi-^BO$'fs-r v*;WI-t3 2 3 £#*o 
I 0 1 2 6 I 

? f*4fca&T#-^fc-r**3KLfc£fcfcJ:*K $IJfc<03&Si 1 ~ 4 ©3&*fcHix.T. S 
[0127] 

[0128] 

MMSffifcEU, HI24A. H24B. H2 4 C©i ^ t*«tit*POV»f JJL. 

£f;U 0 2 6 tftjSl*©^!**!*"^ 
[0129] 

123 fcO»JB««-»cm-flF**ttLT*-rBB2 5 fc*v>T, «F*ft« 2 5 OOtt, ( 
SaO, Sa2) «4Hb« 2 3 0 2 , (Sal, Sa3) flF*ft«2 5 0 L <£b0. 
Sb2)ff*ft«2 3 0 6, (Sbl, Sb3)ft*ft»2 5 0 3t*t*.4Hm« 
2302. 2501. 2306, 2503 li. f-f^/Hlfl 9 0 1 *A*L *tl* 

[0 1 3 03 
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•f%t>*>, (SaO, S a 2) W^tU2 3 0 2 ii, T4 V9*mr\ 9 0 1 K&tti 
ilfybSaO, Sa2*ffftU i<Ot*7hSaO> S a 2 OflFHHfcfll 2 3 0 3 £ 
ffi*-r<&o (Sal, S a 3 ) tW2 5 0 1 tt, f -f 19 0 1 ^i*LS 

E-^Sal, Sa3*ft^U ^©e^hSal, S a 3 ©«F^HKfll Wl 2 5 0 2 fr ffi 
*t*o (SbO, Sb2) ^tS!S2 3 0 6l±, f^y^W 1 9 0 n:tinstf 
7fSb0, Sb2*ft^U SbO, S b 2 ^^HiStiM* 2 3 0 7 £ ffi^-T * » (S 
b 1 , S b 3 ) ffr-SHfcSB 2 5 0 3 (1, f >f y^Mff 19 0 1 fc^t ify h S b 1 , 
Sb3*ffftU £©l?7hSbl, S b 3 <7>flF-iHfctit*ft 2 5 0 4 Srffltf-rSo 
[0131] 

(SaO, Sal, Sa2, Sa3) ft^Jffiffi 2 3 0 8 (1, SaO, Sa2 (Om^rit 
tif$&2 3 0 3 t, Sal, S a 3 0^F^b1f^2 5 0 2 t*At)b U SaO, Sal, 
Sa2, S a 3?)|f^lL, i tiift^ft&.OT* V9 Mf^" 1 0 1 h ITffl^f & 

o 

[0 13 2] 

IWfc, (SbO, Sbl, Sb2, Sb3) fl|^jS« 2 3 1 0 (1, Sbl, Sb3 
Offftit2 5 0 4 t, SbO, Sb2W«2 3 0 7 iMtU SbO, 
Sbl, Sb2, Sb3©ifMU m^TOtOf JVf f 1 0 9 Lt 

[0 13 3] 

026 Ofl|-^«ka« 2 6 0 0 OflftftSrKK-^So HI 2 6 <*>«-§-&SSP 2 6 0 0 ti 
, H 4 0««kS«B 3 2 1 tib^LT, fB^Vfy h#fl3fe»5 0 9, 5 1 2 LT##9j£« 
-t«B2 6 0 1 , 2 6 0 2^f£tf <b*LTV*& (o£lJ, ^Vfy h«ilg|$2 6 1 0 

5 0 7 tfW^tf|S2 6 0 K 2 6 0 2 fcT?fl|jft**LTV>4) i i: , 2 

6 0 6, 2 6 0 8#t£it&*LTV*S£fcfcifeV>-t\ H 4 O^-f-^SfflS 3 2 1 £ W&<nm$L 

[0 13 4] 

*W3fe«-9-« 2 6oni, mmm-^Aom^-x^y 0 8 ^A^tU HI 2 

5 izmf&tofi-Hy bSaO, S a 2 tcov^tfl^tf ^ffv^, ZfL\zZ ^^tzU^ 
v > S a 0, S a 2 Ofll $ft*8E1H«^AOft5£$ tifcflWfrfcT y HSf5 10fc LTtHM 
&o MIC, 8#fl5£8H§-ffl5 2 6 0 2 11, tUi^BCiSE^-^/^ Klf-^5 1 1 
tl, HI 2 5 Kislj-SUBfl-tr ? h S b 0, S b 2 ^ov^T^j^^-£trv>, CL tilz «£ *) 
»fc«*esr FSbO, S b 2 0«««rSE»lflr-^B^ft5e§*tfe«|J5'^y H»#5 1 3 k 

[0 13 5] 

«*J&1W*«5 14, 5 1611, *5£StL3t««-e^ hfif#5 10, 5 13 ^fflv^i 
SHS^&fcflJMU WU^O#^1tm5 15, 5 16 ttmn%M2 6 0 3 ^^mi"* 

O 

[0 13 6] 

*K*JJ£«2 6 0 3 (1, BU«&<34£»te*/£fc&i£1lfc&<0^-*^ 16t* 

M^xm^M^immm^-^tmm-r^^tx'itmm^^, h s a 1, s a 3 

, Sbl, S b 3 £*&&o *L-C*flN3l5£aB2 6 0 3(1, t'yfSal, S a 3*^7 
Hf*R2 6 0 4 £ Vxmmm^U2 6 0 6 icmaii-^fc*^, tfy hS'bl, S b 3 £ 
lf7 M»«2 6 0 5 LT^J^«-§-SP2 6 0 8 fcSltti ■*-*<, 
[0 13 7] 

««3fe«*« 2 6 0 6(1, U7HI*2 6 0 4 £ WQJM*"*-* - fc J: !) , 
A^M«5fIiE^ey hfflf«L2 6 0 7 £#& Q ITOfc, «fljg«*«2 6 0 8 il, tfy h 
«#2 6 0 5 *mmi&m^-$-2>Z£K£ «3, ^P^#BOM«9BJjE^<7)lf y Hfft2 6 0 

9 £#£ 0 
[0 13 8] 

iit?, &Wte^A©fts£S*L;fc«$3*lf ? hffi^5 1 0 fcS£fl*-Jg-AO»«)STiE»tf!)tr 
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?m*2 6o 7Ttfim^m^m^wiiE^<D^mm^rA<o\£y n»#fc«su sew-b^b 

<0ft3fe$*tfe*«-lf ^ Hf#5 1 3 fc£P«-i§-B<&aft*>fJjE&<0l£y H*»2 6 0 9 
[0 13 9] 

icoi ? K, «-t«kS«B2 6 0 0 K33V>T}i, *t¥!l5e«-§-«B 2 6 0 1 , 2 6 0 2 
, Wife**? -5 X 3 l-Lfctf*, :©J: ? K LfcOtt, *S«PJ£*fr3 RfcJEWMI-S-A fc^ 

mm^Bimmzmfc't&tzit), ^M-s-Ao^KH-j-atft*)^ gesng-s-B 

© <^ k n -r a s * ff 9 c t & m n & t* * o 

[0 14 0] 

*nm<Di&m-c\i. gmmtufre ? vmfc*ft7 *v y&m-w? h (sai 

, Sa3, Sbl, Sb3) fcttLT fc^F-JHfcfcfr? »*fcov*TKW Lfcri*, Ufr^v 
hfj^^iff ? tf ? hWtf> fi:ov^li^^fft)^v^?(:LtUv>o litis 

^ -2) o 

[0141] 

mm<D^m 6 ) 

-et±, 3B1W^3S:fc U16 Q AM;££*JBv*&»^*0!fc:S£9J1-*o 
[0 14 2] 

mmmw<ommmmm 1 © t & o -efc *> , jSMflre© 7 v - A«jsttsi 2 © t & 19 -e 

[0 14 3] 

1 6 QAM© h V'JX^f ilO^iMl OOCO^PfBl 

02, 1 1 o £, mz.izm2 7 {zmtx^^m^cirtufx^c 

[0 14 4] 

B2 7i:JJV»T, 2 7 0 1, 2 7 0 2, 2 7 0 3 14 >> 7 h V * , 2 7 0 4, 2 7 0 
5l4gM&ftMftls!»«:^LT*5»K XJ] a 0, al, a2*>t), bO, bl, b2, b 
3«$W. ^U, ^-^A>KifM2 7 0 6I±, bO, bl, b2, b3 
^A^tU 1 6 QAM©v? fcTf^fcfr 9 tkf^-^^/ F^2 7 0 7 £#&o 
[0 14 5] 

iHftli, SB#kTy hifflSfe«S5 0 9, 5 1 2 (H4) flWfrtfy h«5&«5 0 9 t 

Ufr^v vm%M5 l 2{±|fl#©»i^ : Srffd©-e, bflje«5 o 9 

[0 14 6] 

SB^tfy h«5e§&5 0 9 14, tlfifA©i^-^A*> K«*5 0 8 *Xtlh L, ffil 

0, bl, b2*ftj£U £*ibOfllf ttlfltAOftSSii^^f H**5 1 0 
kUIBiti. P^K, «B^^y h#0CT5 1 2f4, S£W#-»BOft3£**Lfc«fl'try 

mm 5 1 3 (3 \£y h^mm.) zmii-f&o 

[0 14 7] 

«-*jftlW*« 5 14, 5 1611, «#jSt«ll»*ff^o *LT, ^Jg«^5 1 8 ii, & 
fjfl|-f-A-C5lfll§*LfcH2 7 Ob 3©if^, flffBtM$W;@2 7 Ob 3« 
£&5eU £*L*3eSHg-§-A*>7»>f v?*;Wr^5 1 9SOTifBOf^>'^^if 5 
20t LtliSMSo 
[0 14 8] 
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[0 14 9] 

[0 15 0] 
[0 15 1] 

#^^^1- 0 3Hg««2 9 0 0«> ^fHt^A, ^mm^rBKM^X^ tlflf C*M 

l-SMflllK^^Sifc^^-C, HI 1 60m#gl§l 0 0 fc|WJ«<75#^T«^^o i^T-fi 

[0 15 2] 

gS113R2 9 0 2 li, t=M v^;WS^-2 9 0 1. 7V-AiI|fl 1 8 fcA^Ji: U V 
U-JxWl&m^ 1 1 8 KLfc^o-CTV 5? * 2 9 0 1 *ilU itL^«t 

9 0 3 fcffi1ft«&2 9 0 4 ^ffi-T^o 2 9 0 4(±, K 

«f2 9 0 3fc«tfcfr-§-*##U itt^J: 0#/c4£ffc£*U^-*^>' K^2 9 0 5 
£&t»2 9 0 6 tzSlffi-t&o «R««R2 9 0 6 fi, KSStufc'* K-g-^2 9 0 5 

«5, 3EWHI^-2 9 0 7 (ggPHa -S§- C ) & 
p-fi-^2 9 0 7l±7>rt2 9 0 8*e>«afcfc LTffi* $ 0 
[0 15 3] 

jfclg-f-1 1 8 i: LTfcB^-T&o 
[0 15 4] 

[33 OK, Ifii2 9 0 0©#7>ftl08> 1 1 6, 2 9 0 8 * fcaMsSttSgS 

M«^©7i'-Ais«*^t. t>t-t i o s^&j&RSfrsaarafe-^A, ry-ri-i 
i efrb&mzti&Mmm-^B, ryTi-2 9 0 s^hmm^fi^mm-^cix, 

jV|^/:*Of t^-«y>*>2 OK 2 0 3, 3 0 0 1 t >_ 7 s - 9 i/ > 2 0 
2. 204, 3002 i:^*i-^)o IHS12 9 0 0 (i, B 3 0 W i^^V-Af 
A. ggfHS-Jg-B. Mffl^ C*te KSHg-*" 2> 0 fc*^**^}^© 
fc*O«»^2 0 1, 2 0 3. 3 0 0 1I4, ^n?h->y#*, ai-^7-F, 

[0 15 5] 

H3 fc^jsfflj^-tcra— ^^#fr^-rm3 ltd. ^mfeo^n(c^»t£$flisiii^> 

o 

[0 15 6] 

HI 2 9 OSfe-liSI! 2 9 0 0 fc*5V»T\ 7>x± 1 0 8 3&»$>aHi$ ^Sft-g-* T 
xa (t) . 7W11 6*e>^«Stt*«#*Tx b (t) . 7>ft2 9 0 8^?) 
iiHg£*U>>fI-^£Tx c (t) kUH3 1<Z>£«3S«3 1 0 0e*v»t, T^t-^-3 0 
lt^LmtRx 1 (t) . 7>7^3 1 l-CSHtbfcflTS-fcRx 2 (t) , T> 
rt3 10 5tSffiL/;if^Rx3 (t) tU #3»S«T>x'MB"T?©fig«SBill*'€- 
tL-Ttth 11 (t). hl2 (t). h 1 3 (t), h21 (t). h22 (t), h2 
3 (t), h31 (t). h32 (t). h33 (t) ttSt, ^©HfcsWfeft-*- 
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hll(t) hl2(t) hl3(t)\/Txa(t)>| 



h21(t) 
^31(t) 



h22(t) 
h32(t) 



h23(t) 
h33(t)J 



Txb(t) 
(Jxc(t)j 



(2) 



[8fc2] 
/Rxl(t)^ 

Rx2(t) 
v Rx3(t)J 

[0 15 7] 

0 1 *fflv^fA-^«*I^U £*U::4 (9#/t^p'g-tC^^^^;^16'(S^-3 1 

0 2 =Hf -t^kSSB 3 1 1 7K3iffi-rSo Mic. ^ff^COf-"^^^^^ 1 0 
3f±. mstmk<D^~7,^y 1 6 ZXUt L. H3 0O7V-Afl|jjU:: 
£tf;s>^iiji^c<^^*;v«£v>**;v3 0 0 1 £/Bv*T-^*;i'^ii : S:3i;£U ^tL 

k j; ti^riit c of t ^ Mitt 3 1 o 4^m-^mm^3 1 1 7^m-r& 0 

10 15 8] 

ttzMmU3 10 7(i, 7>ft3 10 5 trS«L/S$«'«-^3 1 0 6 SrA^JtL. 

1 0 8£i£J£tfcgB3 1 0 9 ^^ffi1"^o &i£ifcSI$3 10 9(±, 1 0 8 
£&J£ifcU ^tt^J: (9#^^«^cd^-^^'V Kffi-^3 1 1 0 fciiiA-t&o 

10 15 9] 

wcmm^-Ao^ *r*)v$mm7EM>3 1 1 1 \±, ittt^^-^^^ k«-^3 i i o * 

0 1 £JBv>Tf- ^*;v^i&£3t5feU £*Ui4 ^#^Pl§^A<af^*;v^tMg-S§-3 1 

1 2 -t&M 3 1 1 7Kmmir2>o mmz, Mmm-^rB<D^^^)^wjm^3 1 1 

3(2, >£i£ifc?£<7>^ Kfl-^-3 1 1 0£A:frfcU #)x.}4. H 3 0O7V-Af^ 
^^lt^^P'ff-tB<7)f J s'^;l'a^>'>**^2 0 3 ^fflV>tf ^ Jt;cU 
K4 «9#7t^H#-^BOf-^^;V^»)M-i-3 1 1 4 *m-%®MU 3 1 1 7tcMm-r^o ffl 
3EW«-^COf-^^^ll»*JfeS|S3 1 1 5i4, iJSifetfeftO^-^^^ 1 1 

0£A*fcU 0Ux.f4\ H3 0©7 V-AflUffiH^»t*3EWflr-§-C<0-?- 

t3i i6 *m^ym.U3 1 1 7 icmffi^&o 

10 16 0] 

-fg^a^3 1 1 714. jfiffiffc^O^-^^V vm^r3 0 
#-§-A6Df-^^;v^l&#^-3 08. 318. 3 1 1 2, SEW 
10. 320. 3114. tlffC^f ^*;V^Krt5-5§-3 

lit AOf-fv^^if 3 2 2. IIfifB©f>fy^^flf3 2 3. tiftfCWf 
y*;W§-s§-3 1 l 8 £#&o 
[0 l 6 1 3 

m^mu3 1 1 7?)-o«fj^i3 2 ttzm^rfemu3 1 1 7osuo# 

J&M*m3 3 \zm~to 
[0 16 2] 

ft-fHI3 2<D%mz^^xm%-$-Z>o HI 4 tO^^^|f]-^^#L-C^-tlll3 2 
t-jswT. m^®MM>3 1 1 h«Hgi53 2 3 0 O53-?»3 2 0 1 54. gSfUs 

■^■A<7)^-^^)V^W}^3 08. 318. 3112. ^P#-^B£>f-^*;i'^ltrtI-S5-3 1 
0. 3 2 0. 3 1 1 4. rilifCOf -V*;V^Itll§-5§-3 102. 3104. 3116. 
^Mfc^^-*'^ K#^-3 06. 316. 3110 ZXjjt U (2) ^Ko^T. 
^;U4*M^J*S^MMS E (Minimum Mean Square Error) WiM-Zftl £ fctr. 
fTxa (t) . Txb (t) . Txc (t) Ol^fif^J. frMU 3 2 0 1 {4. CI 
Oi^ ^LT^^^P^AOfil^-^^^ K«^5 0 8 h¥U5e^5 0 9 iZ 
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ftjg^-^/t^ KM-f-3 2 0 7 fcgfcfrtTy h *03fe«5 3 2 0 8 KiUffi-T^o ? b«7E 

«S5 0 9, 512, 3 2 0 8 J4, H»*5 1 0. 5 1 2 , 3 2 0 9 £}£tB 



SB^tTy hJ|qiJfe«5 09. 512, 320 8 0«S^f h<7>¥'J^J4, fl!lxJ4, 

QP SKO*&tt, «*.tfB2 8©J:d4«*^t*tf^ii:-e*aT**« " 
T?f4, ftP^r*«rl 6 Q AM t L. 01 0B©i^K, 4 \£v Y<D J )*>2*v V 

[0 16 41 

&%&T>T1-frbm } l%l~*k^Zftfc3^<D 1 6 Q AMfe-^fcSflT 16X1 
6 X 1 6 = 4 0 9 61H<0teffi«^A^fci"*- fc fc**° b«3fe«5 0 9 5 

1 2. 3 2 0 8-et±SEWHg-^A> B. C**vr*LKOV»T 2 h fcWS-f* la^ 
SftUM® 5 14. 516. 3 2 1 0 Tat 4 0 9 61@0^«^^ S 4 0 9 6/4/4/4 
= 6 4fl©*Mt«*jfcfcffl***«'*o iot, #J£$I£«&3 2 1 2-Cf±, 6 4 ffl 

2 2. 3 2 3. 3 2 1 3 £#&££K£*o 

iOidf'LT. M7>ftt2, $«7Vrtt2, ai«iif«20fclfcH 

V ;Wf 322. 323. 3213 CI § &o 

[0166] 

3 3 W« -^aaW 3 1 1 7 14, MMB3 3 0 1 *yg1r2> 0 

[0 16 7] 

MfPff 3 3 0 1 It ®mm-%A<0*V*n'9&>m-%r3 0 8. 3 l 8. 3 112. 
fBOfH«^3 1 0. 3 2 0, 3 1 1 4. tiff C?)f H«fif 3 1 

0 2 3 1 0 4. 3 1 1 6 *XJlh L. #!ix.i4. Hit A©Sfelf SIS^ »fe#B 

hWgfc^Tfc&V^ fcv>? 4 7&. »«^3 3 0 2 =Srm*i-^>o 

[0168] 

wits, sgpn-^A^MwistsiK^mfe/J^^o^tofc-tSo tatx gznm^A 

(OUfrVy h*ljaf|5 5 0 9 f4. Ify h^tfi 1 *? & V> 4 7 KM« S tt^o *>ft£Lfc 
\£y Hi 0 try hfcv^£fcfcfc* 0 htt£«5 12,^1 

f o. cWK - 7 hiWJfe«P3 2 0 8 t4. Ztl?tl2 \£ v h^Si"* 4 ? KM*P $ *L& 0 ^ 
L-C, -M-j&BOfcSB 5 14. 5 16. 3 2 1 0{4. *lifAOJteS*lfc 0 h (o 

&£$*Ut2 try h*ffiV--C. 4 0 9 6M©«»«#JSC«:4 0 9 6/4/4 = 2 5 61© 
«lfitJftKlW*t*o *ft«36«3 2 1 2TS4. 2 5 6*©4R««-»jStfc**dRlfeW^ 
-^/^ Kff h©^7 >^ h V y 9 £^#>. 1 H^^fS-i^-jK*) . tkWc.^ft')^ 
K% KM* A. SEM*B. «i«fCO$«f^yfm3 2 2. 3 2 3. 3 2 

1 3 £#£0 

^icMV^^4:«^t-^4 9^L3tifc^4 *K J£*ftfc^t:<Z>3EM-*<0»fl*tf ? h 
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3 2 2. 3 2 3, 3 2 1 3 W-"^^^ 1:f ^ 

xt* \t^lTo?^5filS^iSi^^- ***** ***** 

Immi-il: -«iw»»«v«f^»rtf3». 323, 3213* 
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a c *», ^fUrf-B, «P«-*C*ftJ6U h *J|v>TW*Lfc*tt«* 

*frh7?-y** y } ) ^BMb c *»t\ ^BMa b , BM 

7c , BMb c tfflv»-C«3fe*^fdtfc^ ^P«^A. *l«*COSft 
7»-fm«*3 2 2, 3 2 3 , 3 2 1 3 ^UM:*W^Uv>o 

C5MMS3 2 0 1 (H3 3) tMMSBtffU^tSfc, #*P**lfc*5WttO 
$|^^;Hf3 2 2, 3 2 3, 3 2 1 3t#Kim*:tWoft, 
[0181] 

[0182] 

^fc 3 4 1 6 tt 1 6 Q AM^flt/S («t«tJ») £^LT£i9, 34 17l±^fe^ 
^ttv^o SfcH3 #*JSC3 4 0 1^34 1 6«4^ 

f« (SO, SI. S2, S3) tH^UV»4„ 
[0183] 

1 7 t 1 6QAMOi^3 4 0 lfrh3 4 1 6 t^-^'J yKKl***, 
-*'J y HK*fcfc* 1 6QAMWff*4*», -tO«^jST?AP$*t* 4 \£y h£^£> 
& D H3 4<B«TM±, &m&3 4 1 7 tOf^-^'J v KElOft*^ ^ bT«*J« 3 
4 0 7«?^ -?"0«^3 4 0 7-C^^tL*4 if? hOlfy h^JtLT (SO, S 
1, S 2, S3) = (1, 1, 1. 1) 

WzHttyY (SO, SI, S2, S3)oW^U^^^-^'J 
J°isofcbf "i" tW-So^o-c, u?m(so, SI, S2, S3)«S0 

tfc«**jft***i-*o «f»*fcbt, «*JSC3 4 0 1, 3 4 0 2, 
3405, 3406, 3409, 3410, 3413, 341 4**#<b*l* 0 ^tT, - 

Ki£$tDm i n , S 0 Oli&^fe&o 

[0186] 

n*m>.~ s 1 fcU "1" i^ioftOt tff (S 0, SI. S2, S3) ©S 
lOttlllc "0" * I: 4«*jftt «J»3 4 0 1 , 3 4 0 4 

, 3 4 0 5, 3 4 0 8, 3 4 0 9, 3 4 1 2, 3 4 1 3, 3 4 1 6WJ&itJ. 
C*i6 8oOftjS[i$fljS3 4 HiOWJ * Km«***>. ****vv3.-*y 
y KIESIDm i n . s i 0-m^*i6^o 
[0187] 

ra#tc, S 2 fcfC "1" «o/:«t, (S 0, S 1, S2, S3) OS 

2*HB«fc "0" t^^t, ii^3 4 0 9, 3 4 1 0 

3411 3412, 3413, 3414, 3415, 3 4 1 6W^ 0 fU, 

y KBEfilDm i n . S 2 O-fit^^^^o 

B*cfs3fcUT "1" #**ofc©-C, (SO, SI. S2. S3) OS 
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3 0ttt "0" *Ui^*ft*t4. tt, 4 0 U 3 4 0 2 

3 4 0 3> 3404. 3 4 13. 3414. 3415. 341 6tf*#<b*L&o 
£^8o<oefjSt^3 4 1 7iOi-^J? KM***, v>^-* V 

y KElDm i n . S 3 ^-flSr^&o 
[0189] 

4 0 7 tOa-^'J y K&tt*#«>> v»a.- * U y KEiDm in, s * O 

[0 19 0] 

^U, Dm i n . S 0 . Dm i a . S 1 . Dm i a . S 2 . Dm i n , S 3 »¥T, 

S 0 Zfcfc-TZo *9. f^fti:S*©#Dm i «. , s , S y 

5£-f& 0 itUCfc*). \£y Yn (SO, SI, S2, S3) tWHU»ey 

[0191] 

J0LtO$&3&4 t i. HI 3 5«0i^C^%o 
[0192] 

ft-f. ^f^ST0t«Wn^ Xf'^STl«^3 4 1 7 t<D:x- 

? u v v&m&&^<Dmnm-%&3 407 Mt^o 

[0193] 

^f77'ST2m «»«*/S3 4 0 7f«t*e^ YW (1, 1, 1, D ^ 
£*U>tTy hfcl ify hfoRK^^rSo ^f^ST3ftt, ^t''^^- 

s 0 \f^ST5fit ^ry^ST4-e^mu^RlKtry y K 

4 0 7-CSStLSVfy b^U (1, 1, 1, i) <3*-c«*#*teo*v»ey b-c* 

[0194] ^ 

Xf?7'ST2^^f77 p ST6tl±> T 1 «L^iifef 

T 7T'$3iS : S:^T-r^>o 

b«K. S# J SfctWB»*L^«r^«*«*ftt<0«^^-^U 

K±*K ^otv^lWfi:^ l try htftgtiifc^^o 

iii 9 1 Vfy Hlj^7;V^XA^ h«3fe«5 5 0 9. 5 1 21? 
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© 2 ^^**e>-c & mm^nm-t & - 1 * * » 

[0 19 8] 
[0199] 

Ui^atW^ itH-Re>*v> 0 ^Jx.ti\ 1 y>*>tmt? h 

*Mi-*m«P:fr:*«>**\ b«JfeM«)*»fck (k<m) ^bfff 

£ Q y h*^**»^0**Ofl-»t*»±. 08B, HI 0B, HUB, M 1 

6, 117, BBl8fcRe>1\ aiO«*^t*Iit4-i:(>-ei* e 

^SM^ftt^otStfJ: *) tpaio^fc^^frS^oT*^? h*^£>& 

tltn iffiftn (n^3) tf>^SK kSSffi-e^ *><> 4 £3HIT >-r?-f&> j£lsfe-f 

[0 2 0 2] 
[0 2 0 3] 

<o f - * * fr&tem * * ^ * * t - »±* * * 

^ * i * jb t{^««#^ * paw a t ^ bum $ tLfcfsatfa-s-jft t 
^? - * ,< > f#-5§- k * ffl v> xxmm %mmm t^^m-t zmfcznz . 

try Kz)*^fit^^\ ^^v»snwey bWitmSo tttmik 

[0 2 0 5] „ „ ^ 

p*»r©^«*j&P*fc. *o3gp«*«o««3*vf? btfflv^*tlHJt*««»* 
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[0 2 0 61 . ^ 

[0 2 0 7] 

*$ fefcJMr*-**J****o 
[0 2 0 8] 

V) ^Sfe&ayBi^m r* 4 v 9 )^^r *# * - ^^M^^<. 
[0 2 0 9] 

* u y KmKcstJS-r* i vf ^ h **w»fl-tfy b t-t&mo-x? hw&&t**m-rz 

[0 2 10] . , 

[0 2 12] 

#S&IB<03MS8*<&— " 3W»#C*v»Tli, flHfrtf? VflSfeffWU MMSE (Minimum 
Mean Square Error) **ttr^ - t K X «? #*««***•+*»»*** 
S£P#*o»fl-vfy h*¥!J5£1-aSB2-tfy HflJfeflSfc **«■*■**&*#* » 
[0213] 

^ o. * t c^-r a e y h tL^> tr y h * i ofoRgt * t? y h BUS* r^i 

#Kigtry hsku rie** h*#tr«afc©^«*a *#*•** -ft, 
try httjc, s^fciWrSi^LfciMko^M^fc©*^- 3 --^^ * KE**fctH-*- 

jxf-^t, #R3£try H**)*>Jv3.-* V y FfflgBI^*^*^:^-^ V * HE** 
ttlBt*^f^i:, «WBLfc*^-^V * HE*fc*HB-*-« tT y h*«#tTy 

[0215] 

fciiliE# 2004-3115805 



mm 2004-290441 



^->* : 27/ 



[0216] 

v*-c, mm*?? i sats-^? ev^-r* - 1 ci^ifit^i^ 

[0217] 

[0 2 18] 
[0 2 19] 

[0 2 2 0] 

[0 2 2 1] 

[mm±^fufflnrsitti 

[0 2 2 2] 

^f&I^O^fg^g&t^fl^m^ ffl&tfMIMO (Multiple-Input Multiple-Output 
) ^OFDM-MIMO^i^:, ^&(DT yTi-frb J tti J t*K&%:2>$Zmis J $ 

imm-f & iiii *s * 7- a k < aw t? * & o 

[0 2 2 3 ] 
[H2] 

[HI 3) ^*WO*lfe<0^S8l K«*S«««^«**^'t^ ny ^Bl 

[115] ^«feO^«gH^^*aS«T>7 t ^^)M«*^BI_ 

[0 6 A] A 1 6 QAMOlfy MEH^-tH 

[0 6 B] *P«*B»caffl-*-* 1 6 QAMO*?? hBSmfcTFt® 

[H7] 16 QAM^IifAt 1 6 Q AMO^f^B fcMLfcfc ^OiSft 

[H 8 A] l6QAM©e-7MBI?r7Kti 

[B8B] !WlH:^lt^ 1 6QAM«t*7 hJRl5£tf>fci&0«tt#ffl«> 

[m 9 ] i iz&tfzm^&fflfo&vm^&ttMZ'F-tm 

[mi oa] 1 6 QAMoey na^sr/p-rm _ 

[01 0B] 1 6QAM0 2H*-; h*S»*tTy hi»56i-*fc«>Offlia^«^ft^«:^ 

[mil] nnvfcmi <?>mmmw<»n&* y ?w 

ffiiE# 2004-3115805 



#M 2004-290441 



^-y : 28/ 



[mi 2 b] mi i<Dmm&wfrbmmztL&^mm^B07u-&m$.*^-?m 
[mi 3] mi i <Dmmmwfrb<Dm^*%mir&&mmm<vmj&Z7F-f7uy?m 
[mi 4 a] %m<»w&2 <n&mmw.K&z>m j iir&wm.*7Firw 

■^m 

[mi 5] »^ff^2o«^s^cosij^>#fi6:M^^-r-7*a^^m 

[mi 6] 6 4QAMOff ^Ef^ti 

[B17] *M<wm 3 oSMtHttK i £<§^-,£iaS. X " 

[mi 8] *ftfl!>®«l3©SMiS6«m:*«*JftCM. iVHW^ii**^? 
b$J£<Ofc#©««$MWO{fc#*7F?-0 

[mi 9] mm^n^^mmm.^m^-^iry'uy^m 

[@2l] m2 0(OMJ£ifttfi:^SiM«i:fttSl 

[m 2 3 ] mifo<vi&m 5 <z>#^*b*s©*j£ * * 0 

[|24A] «»0«»5»c*»t4*P«*AW*fi'lfs' b tf" ^ 

[@24B] Si«5i:^lt«IifB©^e7 hfcSI^SfflWfrfc* b+U 

[@24c] hj&omi 5 <7)^L)S^M^M^^i;m 
[025] mm<owm 5 ^^-t^osu^s^J^^i"^ 0 * 
[0 2 6] **^*5^*»t«5&««s«©«*»a«^®**«*^"*' ra:J '^ 
m 

■f-fu y ? 0 

[02 8] BP SKffW^f hflje-i-**:*©****^^*^^ 

[029] mmoj^m i <D&mmw.<vm$.**ir7u ??m 

[0 3 0] ^M<r>nm^l <Dyu-Affi]&Z7sz1rm 

[03 1] ^I^fl 7 W^iHf *0 

[032] *iofi7 K*m*£««e<&te^^«<&»&*^"*~^ n y *0 
[033] mnvmn i K&ttz&mmmvm ^■mm^m^mm^^iryu 

[03 4] $W18©1 tTy h5fO3fe*fcSI^)KW|5«-r*0 

[0 3 5] iM18 0 1 if y hfl^OT^M^TF-r^n--^^- h 

[03 6] f *<Dv^f 7 VrtIiiIR«^t©WW^^t7 , o 

[»* corner] 

[0 2 2 4] 

10 0. 1100, 1900. 2900 SUS^S 
102, 110. 1102. 1112. 2902 ggfltf 

108. 116. 301. 311. 1110. 1120. 1301. 1311. 290 
8. 3 1 0 5 7>ft 

300. 1300. 3100 

307. 309. 317. 319. 1307. 1309. 1317. 1319. 310 
1.3103.3111.3113.3115 f - * */l/3El&*£*& 

308. 310. 318. 320. 1308. 1310. 1318. 1320. 310 
2. 3104. 3112. 3114. 3116 * * A'SattflTS' 

321 1321. 2000. 2200. 2600. 3117 fc-WSSP 

322. 323. 1322. 1323. 2004. 3118. 3213 H^*;^ 

ffisE# 2004-3115805 



#M 2004-290441 



^-v: 29/E 



5 0 7. 3 2 0 1 

508 mmm-^AcoM^-x^y vm-w 

509, 5 1 2, 3208 SB^lf y h^J^SP 

510, 513, 3209 »^tfy hffif« 

5 1 1 asjpng-g-B^*^-^^^ 

514, 516, 3210 A-&jgCffllMffi 
5 15, 517 HKtt&OM-S-J&fllft 
5 18, 3212 

550, 2610, 3230 Si^tfv htlflffi 
1902, 2300, 2500 #^-fl:« 
3 2 0 7 ^lffC©i^-^A'> K«-t 
3 3 0 1 MOT 



mSE# 2004-3115805 



mm 



#M 2004-290441 



1/ 




ffiiE# 2004-3115805 



[IS 2] 



#M 2004-290441 



2/ 



•OS 

I 

1h 



A 

I 

1h 



CsJ 
O 



o 

CM 



< 
air 



■if A 
*- A 

7^ 



CO 
CnJ 



■rf A 
A 



m 

a|p 
■Inn 



ffiiE# 2004-3115805 



S&m 2004-290. 4 41 



3/ 



[H3] 




ffigE# 2004-3115805 



2004-290441 



4/ 



[0 4] 



m 

o|r 




in 



ffiSE4# 2004-3115805 



mm. 2004-290441 



5/ 



[12 5] 




ffiiE# 2004-3115805 



mm 2004-290441 



6/ 



[m 6 a] 

Q 





A 

I 


V 

\ 






0010 


0110 


1110 


1010 




W 


w 


w 


w 




0011 


0111 


1111 


1011 




• 


• 


• 


• 












— > 












• 


• 


• 


• 




0001 


0101 


1101 


1001 




• 


• 


• 


• 




0000 


0100 


1100 


1000 





[me b] 

Q 





/ 








0010 


0110 


1110 


1010 




• 


• 


• 


• 




0011 


0111 


1111 


1011 




• 


• 


• 


• 












— > 












• 


• 


• 


• 




0001 


0101 


1101 


1001 




• 


• 


• 


• 




0000 


0100 


1100 


1000 





ffiiE# 2004-3115805 



#M 2004-290441 



^-v: 7/ 



[07] 



• • • 



• 



• • • 



• • • • 

m^m m m 



m m 



• • • 



• • m 



• - • • • 

. • . . ,\ 

• • • • • X 



CM 
O 



o 
o 
o 
o 
o 
o 
o 
o 
II 

CO 
-O 
CO 
oi 

JQ 
CO 

!o 

00 

o 

JD 
00 

CO 
(0 
00 

oi 

00 
CO 

o 
(0 

CO 



tiiSE#2 004-3115805 



#M 2004-290441 



8/ 



[0 8 A] 



[18 5] 



3 
1 



-1- 
-3 



SaO,Sa1,Sa2,Sa3 



Q 
A 



0010 0110 

••••• •••• 

0011 0111 

• 



0001 0101 



0000 0100 

: : 
: : 

-3 -1 



1110 1010 

1111 1011 

-•• •-- 



1101 1001 



1100 1000 

i 3 



Sa0,Sa1,Sa2,Sa3 




HigM Sa0=1 
Sa0=0 

^ig£3 Sa2=1 
Sa2=0 

Hi^c5 Sa3=1 



aiSE# 2004-3115805 



mm 2004-290441 



9/ 



[19] 




ffisE# 2004-3115805 



mm 2004-290441 



: 10/ 



[mi oa] 



3 

1 



Q 
A 



Sa0 s Sa1,Sa2,Sa3 



0010 0110 



0011 0111 

• ••• 



1110 1010 



1111 1011 

# ♦•• 



-1 



-3 - 



0001 0101 



0000 0100 



-3 -1 



1101 1001 



1100 1000 



[HI 1 OB] 



Q 
A 



0010 0110 

: ; 

3 4 "f 

0011 0111 



1110 



1010 



1 #•• 



0001 0101 



"3 + 



0000 



mm l 1 1 mm i ! \mm 



mi 



1011 



# 4 



1101 



1001 



0100 



-3 -2 -1 



1100 1000 



1 2 3 



iflttl SaO=1 t Sa2=1 
mm Sa1=1, Sa2=1 
$1^3 Sa0=1, Sa2=1 
SaO=0, Sa3=1 
Sa1=1, Sa3=1 
SaO=0, Sa3=1 
m*$n SaO=0, Sa2=0 
mt&B Sa1=1,Sa2=0 
HJ$9 Sa0=1, Sa2=0 



{±iiE# 2004-3115805 



mm 2004-290441 



11/ 




mSE# 2004-3115805 



mm 2004-290441 



^-v: 12/ 



[Ml 2 Al 




B*|8i1 B*Rf)3 IgfflS B*fB6 &W &m ft®* 



[HI 2 B] 































































!!■ 


















^ 1201:/WPVK'CfrL' 




















□ 1 202: ■t—^I^U 


— ►Nffa 

BSfffll B$fBJ2 


BtflH B*fBj5 B^S ($137 B$E18 


BSR89 





tBSE# 2004-31 15805 



mm 2004-290441 



^-v: 13/ 



[HI 3] 



eg 




2004-3115805 



mm 2004-290441 



^-V: 14/ 



[HI 4 A] 



q SaO,Sa1,Sa2,Sa3 

0010 01.10 ^ 11=10 1Q10 
* ♦ • # " 5 

ooh oihi 11|H loin 



0001 01)31 

oopo oipo 

-5 -3 



1101 1001 
1100 10D0 



[mi 4B] 



mm 



oooopoioo 

-5 -3 




Sa0=1, Sa2=1 
Sa0=0, Sa2=1 
Sa0=0, Sa2=0 
Sa0=1, Sa2=0 



SaO,Sa1,Sa2,Sa3 



thiE# 2004-3115805 



#@ 2004-290441 



^-V. 15/ 



1 5] 




ffiffE#2 004-31 15805 



#® 2004-290441 



^-v : 16/ 



[Hll 6] 



♦ • # 



to 

CO 

T 

? 

I 



in co 



I 



I 



miE# 2004-3115805 




ffifE# 2004-31 15805 




mttE# 2004-31 15805 




ffiiE# 2004-3115805 



mm 2004-290441 



: 20/ 



2 0 J 




€3 

rrrll 

TO 




miE# 2004-3115805 



#@ 2004-290441 



^-v: 21/ 



[02 1] 



GO 



1 



O 
I! 
-Q 
CO 

o" 

II 

o 

-Q 

co 



CM 

CO 



a 

I 

H 
G 



? 

CM 
CD 
CO 

If 

O 
CO 

So + r> 



O 

o 
o 

cS 

CD 

o 
o 



o 

II 

CO 
JD 

CO 

f 

GO 



1? 

CO 
CO 
CO 

o 
II 

CO 

CO 



o 

CO 

o 

& 

CO 



o 

CO 

CO 

o 

5 

CO 

CO 



O 
CD 
O 

© 



It 

CO 
-Q 
CO 



_Q 

CO 



II 

CO 
CO 

CO 



CO 
CO 



O 
II 

_Q 
CO 

i 

CO 



o 
il 

CM 
CO 

CO 
o 

CO 

CO 



CO 

h- 

00 




AJ 

(0 

E 
Q 

■K 



m 

m 

-K 

m 



© 
o 
o 
c> 

Q 

o" 
o 
o" 

o 

3 

Q 




i 



mi 

CO 
- — ^ 

I 

r| 

G 

o 

CM 



o 
II 

CM 
CO 

CO 
o 

o 

CO 

CO 



7\ 



CO 

£ 
o 

Ji^ 
o 
o 
o" 
© 

o 
o 

Q 



o 

n 

CO 
_Q 
CO 



_Q 

CO 



o 

II 

CO 
CO 

CO 
f 

^CO 

CO 



II 

-Q 
CO 

o 

_Q 
CO 

CM 
CO 

CO 

§ 

CO 

CO 



X 
CO 

E 
Q 

A 



<!o 

CO 
CO 



li 

CO 
CO 

CO 

o* 
II 

CO 

CO 



II 
o 

-Q 
CO 



II 

CM 
CO 
CO 



II 

O 
CO 

CO 



ffimE#2 004-3115805 



#M 2004-290441 



^-v : 22/ 




tBIE# 2004-3115805 



im 2 3] 



#M 2004-290441 



^-vl 23/ 



2 N 



55 

ojr 

O 
O 
CO 




{±iSE#2 004-3115805 



mm 2004-290441 



^-v: 24/ 



[0 2 4 A] 



508 






510 




/ 




(SaO, Sa2) 


/ 











2402 



im 2 4 B] 



511 




513 




^ » 


(SbO, Sb2) 













7 



2405 



[H2 4 C] 



515 



316 



517 







(Sa1 , Sa3, 


/ 




> 


323 


► 




Sb1, Sb3) 




► 




► 


/ 

306 










/ 
2411 







ffiiE# 2004-3115805 



#M 2004-290441 



^->>: 25/ 



2 5] 



ft 



o 
o 
m 




ttliiE# 2004-3115805 



$&m 2004-290441 



^-v: 26/ 



[0 2 6] 



mil 

w 
njr 



LO 




ffiiE# 2004-3115805 



#M 2004-290441 



^-v: 27/ 



[H2 7] 





tUsE# 2004-3115805 



[H2 8] 



#® 2004-290441 



^-v: 28/ 



CO 
CO 

o 

CO 



O O T- 1— 

II II II II 

t- O O 

CO co co CO 

(/)(/) CO C/) 



T- CM CO ^ 




ttlSE#2 004-3115805 



#M 2004-290441 



29/ 



[112 9] 




ffiaE# 2 0 0 4- 



3 115 8 0 5 



2004-290441 



30/ 



[113 0] 



I 

1h 



CM 



CO 
O 
CM 



I 

1b 



CO 

nip 

jinn 



CO 



t 



ffiSE# 2004-3115805 



mm. 2004-290441 



^-v : 31/ 




tBSE# 2004-3115805 



#® 2004-290441 



^-v : 32/ 




mfE#2 004-3115805 



4$E3 2004-290441 



^-v : 33/ 



[13 3] 



OOO CM (D CO O CO CM ^ CO O 

O^- OOT-CMO^=-i-^-^ 

CO CO t-COCOCOt-COt-^;^ t- 

V \ CO \ \ \ CO v CO CO CO CO 



Its 

m 



o 

CO 
CO 



CM 

o 

CO 
CO 



m 



\ 



njr 

gun 



CO *»— 
in m 

S N 



CM 



CM 
CO 



\ 



V 



mm 



in m 
cm \ 

n|t» 



!lng §£ 



3 \l 



Hp 



Hp 

yng 



CO 

c» 
_ o 



Q|P 



CO 

in - 



o 
in 



in 



3j£ 



«5* 



o 

CM" 
CO 



3i« 



OO 

o 

CM 
CO 

N 



is 13 " 



in 



CM 
CO 



o 

CM 
CO 



o 

CO 
CM 
CO 



'7 



CM 
CM 
CO 



\ 



CO 
CM 
CO 



CO 



CM 
CO 



tBlE# 2004-3115805 



103 4] 



2004-290441 



34/ 



1 s 

CO 
CO 

CSJ 

CO 

CO 
o" 
CO 

§ A^ l A! 

CO CO 

!□ 

^ co — _ 

§•= §•§ 

CO ^ co^^*^ 


k 

CO co^^ 


o <- ■ 

CO ^^^o co^^o 
co co^^o 


§•1 l#i 



ffif£# 2004-31 15805 



#112 004-290441 



^-Z? I 35/ 



[HI3 5] 



f \JB T0 



ST1 



ST4-tffttBLfc#R(£tfs/M&a> 



ST2 



ST3 



ST4 



ST5 



ST6 



/ * n ST7 



fflSE# 2004-3115805 



#® 2004-290441 



s<-¥ : 36/E 




mfE# 2004-3115805 



#M 2004-290441 



l/E 



mm] 

■t&mk^v \ (o>)%<d^^v vzmm-r vmmus 5 ot> «fi£*i.*:3i$ 

#fcfy b ^fflV^T^#^-*^flJ^-ri>'fi-^*WlJ^5 14, 5 1 6 WU^$tL7^^it 
f3 2 2, 3 2 3 ^#<g»*»M5 1 8 t£f£tf&o CtUCfc 19. & *) < V>-f|50 tf 

£ h x ? £ ft & Jt««j/h $ ft @E*§Ht-?lft ») sf«HM£*3&*fi9 fc fiJ±T i * * 3 
[JHRBI] H4 



ffiSE# 2004-3115805 




1 . ses^JI 0 

& m 
ft & 



^-v : l/E 

#® 2004-2904 41 

m m a a s it # 



[000005821] 
1990^ 8^280 
^:K0PmTU^Pmi 0 0 6fi 



ffiiE#^ miE#2 0 0 4 - 3 1 1 5 8 0 5 



